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VENDOR-AGNOSTIC - SIX DIAGNOSTIC VECTORS

Architecture Audit & Review

Six-Vector Network Diagnostic Methodology for SRv6 uSID Optimization

6 4.2B <500ms

Diagnostic Vectors uSID Prefixes/Domain Anomaly Response

This white paper presents a comprehensive diagnostic methodology for evaluating network topologies across
the full operator spectrum — six diagnostic vectors: multi-vendor topology stress testing, protocol bloat
elimination, SRv6 uSID DC fabric optimization, zero-trust data plane security, hybrid cloud architecture, and
OpEx automation.

1. Architecture Audit Imperative

Network infrastructure complexity accumulates silently over 5-10 years. The Architecture Audit makes this
complexity visible, quantifies financial cost, and prescribes the SRv6 uSID remediation path — across Tier-1 global
carriers, Tier-2 regional ISPs, and Tier-3 last-mile fiber providers.

“Each new service adds a protocol layer. Each vendor refresh adds a management
tool.”
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2. Vector 1 — Multi-Vendor Topology Stress Testing

ECMP Hash Polarization 5-tuple hash collisions concentrating elephant flows on specific uplinks — the most
common DC fabric failure mode.

Failure Domain Blast Radius Models traffic impact of each failure domain against the traffic matrix — identifies
SPOFs with outsized impact.

TCAM Capacity Headroom Route/ACL/QoS TCAM utilization vs. growth projections, critical for SRv6 uSID SID
table limits.
Forwarding vs. Traffic Matrix Cross-references NetFlow/IPFIX against hardware capacity to find chronic

congestion invisible to SNMP.

Multi-Vendor Interop BGP community handling, MED, local-preference consistency across vendor
Boundaries boundaries.

3. Vector 2 — Protocol Bloat Elimination

RSVP-TE LSP sprawl is the highest-ROI elimination target. Each LSP replaced by an SRv6 SR-TE policy eliminates
signaling overhead, per-LSP LFIB entries, and refresh timer traffic — along with LDP, redundant BFD sessions, and
VXLAN/GENEVE encapsulation in DC fabric contexts.

4. Vector 3 — DC Fabric and Al GPU Rail TE
General DC SRv6 uSID L2/L3 VPN

Replacing VXLAN/BGP-EVPN eliminates encapsulation overhead at every VTEP. The F321632 encoding (32-bit
block + 16-bit uSID + 32-bit GIB) provides 4.2 billion container /64 prefixes per domain.

Al Backend GPU Rail Design

Flex-Algo assigns dedicated planes per GPU rail (FA-128/129). Static SR-TE paths for inter-rail flows eliminate
ECMP polarization. ODL/ONOS controllers rebalance within seconds of imbalance detection.
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5. Vector 4 — Zero-Trust Data Plane Security

Control Audit Scope

BGP RPKI/ROV Route Origin Validation, Routinator/GoRTR integration, ROV coverage on eBGP
sessions

uRPF Coverage Strict/loose mode audit — common gap: customer-facing interfaces in loose mode

BGP Flowspec DDoS scrubbing coverage, hardware rate-limiting across multi-vendor platforms

SRv6 SID Hijacking Unauthorized SID injection audit, SRH processing ACLs, prefix filtering

eBPF LSM Policy Per-container SID policy enforcement, CiliumNetworkPolicy consistency

IMPACT: Streaming telemetry enables SR-Policy re-optimization within 500ms of anomaly detection —
versus 5-15 minute SNMP polling intervals.

6. Vectors 5 & 6 — Hybrid Cloud and Automation

— Hybrid Cloud SRv6 uSID: extends carrier backbone segment lists into cloud on-ramp connectivity without
protocol translation gateways — host kernel to carrier backbone to cloud VPC, single forwarding semantic.

— OpEx Automation: Ansible/Nornir/NetBox laC coverage audit identifies CLI-manual device categories; gNMI
streaming vs. SNMP polling gap analysis.

White Paper Summary — SRv6 uSID Technology Conclusion

The Architecture Audit delivers a vendor-agnostic Optimization Blueprint that transforms network complexity
from a liability into a structured remediation program. SRv6 uSID is the architectural unifier, replacing
RSVP-TE, LDP, VXLAN, and GTP-U with a single IPv6 forwarding plane.

The six diagnostic vectors together produce a complete network health picture — the single highest-leverage
infrastructure modernization investment available at every operator tier, simultaneously reducing OpEX,
eliminating security attack surfaces, and improving Al workload performance.

Ready for Your Six-Vector Architecture Audit?
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SRv6 TEK Innovations provides comprehensive network diagnostics and an SRv6 uSID remediation blueprint
for your infrastructure.

NAICS: 541512 - 541519 - 541611 - MBE-Eligible Minority-Owned Small Business
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